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contain many of these combined with each other. The amino
acids have been termed the building blocks for proteins and their
place in the protein structure may be compared to the use of
letters in the spelling of words. Thousands of combinations of
amino acids may occur just as countless combinations are possible
with the letters of the alphabet in forming words. Eleven of
the amino acids are considered indispensable to nutrition and
must be supplied in the diet. (See table 30.) The others may be
needed but, if not present in the diet, the animal body can form
them from the other amino acids.
Animals, as a rule, do not build up the protein material of their
bodies from simple inorganic compounds, but derive it from the
protein in their food. Plants, on the other hand, can form pro-
tein directly from the material of the soil and air.
Unlike the sugars and fats, proteins seldom are found alone in
a food stuff but almost always associated with fat and carbo-
hydrates. Foodstuffs which consist principally of protein are white
of egg, lean meat, and cottage cheese. Milk contains all the amino
acids necessary for nutrition, whereas other foods, notably the
cereals, contain proteins which lack certain important amino acids.
This indicates the desirability of using milk with cereals, e.g., in
baking bread, since then one foodstuff supplements the other in
respect to the amino acids. Normal nutrition appears to be main-
tained better by proteins of animal rather than of vegetable origin.
There is no evidence that a high protein content in the diet is
injurious to the kidneys or any other organ of a healthy person.
Protein consumed in excess, is not stored for future use.
The most abundant protein in milk is casein, the part of milk
which is coagulated by rennet to form cheese. Other proteins
found in milk are milk albumin or lactalbumin, lactoglobulin and
lactomucin. These are discussed in more detail in Chapter 2.
Mineral Constituents
Mineral elements essential for animal life are calcium, mag-
nesium, potassium, sodium, phosphorus, copper, iron, iodine and
chlorine and there is much evidence that manganese, zinc and
several others must be included. These elements generally are
considered individually but it must be stressed that mineral me-
tabolism is not simple, and the activity within the body of one